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THE PERSIAN GULF* 
By P. M. de VEULLE 


The rise of new oil producing and 
refining areas in the Persian Gulf within 
the past few years has done much more 
than change the pattern of the inter- 
national oil industry. It has brought 
swift and startling change of an un- 
precedented character and scale to 
territories hitherto hardly touched by 
modern ideas and modern things. To 
most people outside the Arab world, 
Kuwait, Saudi Arabia, Bahrein, Qatar, 
and the Trucial Coast, seemed, until a 
short time ago, remote, unknown, and 
slumbering lands, as indeed they were. 
Quickly, the scene has changed. Their 
traditional patriarchal form of theo- 
cratic governance remains but, suddenly, 

*An address to the Oil Industries Club, 


reproduced by courtesy of Petroleum Press 
Service. 


an avalanche of oil wealth has brought 
within their grasp blessings and benefits 
unimaginable only a few years ago. 
Close relationships of a novel kind have 
been created with the West. About 
50,000 people of all categories are now 
working in the newly established local 
oil industries and the livelihood of 
many thousands more is_ indirectly 
dependent upon oil. Traditional Arab 
contempt for manual work is diminish- 
ing. The irresistible influences of 
western technology are at work. Ad- 
vances which elsewhere have only been 
achieved after generations or centuries 
of struggle and change, have become 
possible almost overnight. In a wider 
field too, these countries, as repositories 
of immense oil resources, and their 
neighbours who potential oil- 
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producing lands, have quickly acquired 
a new significance both in the Middle 
East and in the field of international 
affairs—a_ significance heightened by 
the events in Persia and by the impera- 
tives of the cold war. 

What is happening in Saudi Arabia 
and Kuwait has never happened before 
either in the world of oil, or in the realm 
of social and economic change. The 
pace of oil development has _ been 
phenomenal. Production in Saudi 
Arabia began in 1938, but had only 
reached one million metric tons in 
1944. By 1947 it had leaped to 12 million 
tons and to 26 million tons by 1950. 
Helping to make good the loss of 
Persian supplies, output again leapt 
forward to 37 million tons in 1951 and 
to 41 million tons in 1952, reaching in 
June a peak rate equivalent to about 
43 million tons a year. 

The development of Kuwait has been 
no less remarkable. Production began 
only in 1946 but reached over 17 
million tons in 1950, rising to 28 
million tons in 1951 and to over 37 
miilion tons in 1952 with a peak rate 
equivalent to about 41 million tons a 
year in mid-year. With their combined 


MIDDLE EAST OIL PRODUCTION, 1946-52 
(Thousand Metric Tons) 


94 1949 os os? 
Persian Gul! 1946 194 1920 1954 1952 
Kuwait 800 12.378 17,291 28,226 37,637 
Saudi 
Arabia . 8.290 23.471 26179 37,200 41,443 
Bahrein 1.100 1,512 18512 1,509 1,500 
Qatar ; 96 1,432 2,369 3,297 
Total 10.100 37.487 46.614 49,304 83.877 
Other Mi.F. Countries 
Persia . . 19,479 27235 32258 16,838 1,000 
Iraq 4.607 4,068 6,480 8,63€ 19,000 
Egypt . 4,282 2,280 2,340 2,333 2,400 
Grand Total 35.468 71,040 87,692 97,105 106,277 


production of 79 million tons last year 
these two territories alone provided 
about one-third both of the oil produc- 
tion of the free world excluding the 
U.S.A. and of the crude oil tonnage 
entering international trade. Together 
they produced nearly as much as 
Venezuela did in the previous year. They 
remain a good distance ahead of Iraq, 


soon destined to reach an output of 
30 million tons a year. Still relatively 
small but potentially important, the 
peninsula of Qatar, where production 
began only three and a half years ago, 
is moving towards an annual output 
of about 4 million tons a year. The 
island of Bahrein’s crude oil output is 
likely to remain at the present level of 
14 million tons a year where it has stood 
for some years past. 

The remarkable growth of oil pro- 
duction in the Persian Gulf would in 
itself have been of far-reaching local 
importance. But it has been accom- 
panied by a marked upward revision of 
the oil revenues to be received. During 
1951 and 1952, 50-50 profit-sharing 
agreements were made with all the 
respective concessionaires which 
brought still more—considerably more 
—income from oil production. While 
the Indian rupee is the currency in day- 
to-day use in Kuwait, Bahrein, and 
Qatar, their oil revenues are now paid 
in sterling instead of, as formerly, in 
rupees. Saudi Arabia’s oil revenue is 
paid partly in dollars or sterling and 
partly in the various foreign currencies 
received from oil importing countries. 
Also, to an increasing extent, the food, 
stores and equipment needed by the oil 
company (Aramco) in Saudi Arabia are 
procured with non-dollar currencies 
received for oil exports. 

The marked expansion of crude oil 
production in the Persian Gulf—as 
indeed in Iraq and earlier in Persia 
rests, of course, upon the remarkable 
size and prolificity of most of the oil- 
bearing structures so far found in the 
region. Nowhere else have such favour- 
able underground conditions been 
encountered, and the granting of 
concessions over large areas has ensured 
that the maximum advantage is reaped. 
The Persian Gulf region is, however, 
by no means fully surveyed or explored 
for oil. Very large areas of the Arabian 
Peninsula still have to be tested and there 
is nO reason to suppose that the notable 
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mark the peak of achievement. Indeed, 
revaluations, new knowledge gained, 
and the latest exploration successes in 
Kuwait and Saudi Arabia show that 
even recent expectations and estimates 
of potentialities have been too low. 
All this is the more striking in that up 
to 20 years ago it was almost an article 
of taith among oilmen that there was 
no oil in Arabia. 

Despite the difficult natural condi- 
tions encountered in arid desert lands, 
the basic operations of discovering 
and producing oil themselves present 
the least of the problems in the region. 
The maintenance of good relations 
between the concessionary company and 
the local government is obviously a 
primary necessity. The sudden large 
influx of wealth that has followed both 
from higher production and the co- 
incidental introduction of 50-50 profit- 
sharing agreements creates its own 
problems which, however, would be 
no less should there be any decline in 
production and revenues. 

The first-class health and medical 
facilities provided by the oil companies 
are a major contribution to local wel- 
fare, as are the technical training and 
education given to local labour. These 
and, for example, the importation of 
foreign skilled labour, are matters of 
direct concern to local governments. 
But the biggest ancillary task which the 
oil companies in this region have to 
face is the necessity of themselves 
having to create locally, or to import 
literally from all corners of the earth, 
virtually all the necessities of life for 
their imported staff and skilled labour, 
as well as practically all the equipment 
and stores needed for their operations. 

In all the territories, the oil com- 
panies have encouraged, with some 
notable successes, and despite con- 
siderable difficulties, local businesses 
to cater for some of the companies’ 
varied needs. Thus, in addition to the 
very large wages funds distributed by 


degree of success thus far enjoyed will 
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the companies and the oil revenues 
spent by the governments, considerable 
sums of money regularly enter the 
stream of circulation through the grow- 
ing number of contractors—some local, 
and some from Middle East and other 
countries—and local traders serving the 
oil companies. 


Kuwait 

Almost everything that is associated 
with oil development in the sparsely 
populated lands of the Arabian Penin- 
sula brings new ideas and changes, 
which may amount to a revolution in 
ways of life for nearly all who come 
within the orbit of the oil companies’ 
operations. Nowhere else in the world 
is there any parallel with the situa- 
tion in Kuwait where a small old- 
established 2000-sq. mile desert state, 
whose population even when inflated by 
current developments numbers no more 
than about 150,000 people, now enjoys 
oil revenue of some £60 million a year 
in contrast to an _ insignificant total 
revenue only a few years ago. 

This income is more than even the 
widespread welfare facilities and the 
grandiose plans for general develop- 
ment now being carried out or con- 
templated can absorb. The town of 
Kuwait, where half or more of the 
population lives, is being rebuilt and 
modernized, involving an annual ex- 
penditure of £15 million for at least 10 
years. Water, hitherto scarce, is being 
provided from the distillation of sea- 
water using waste natural gas as fuel. 
The most up-to-date buildings are being 
built for hospitals and schools, and it is 
hoped in due course to attract to 
Kuwait students from other parts of 
the Middle East. Many large modern 
houses have recently been built, and in 
the future lies the construction of a 
sewage system and the much-needed 
rehousing of the town-dwellers now 
subjected to very high rents owing to the 
shortage of houses. Among proposals 
for diversifying the economy are the 
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improvement of docks and of the local 
ship-building facilities to help encourage 
trading around the shores of the Indian 
Ocean where Kuwaiti dhows have long 
been a feature, and of local brick build- 
ing and glass-making. Research is also 
proposed into the prospects of desert 
agriculture aided by the money now 
available for providing the needed 
water supplies. With all this, and with 
a building boom in full swing, has come 
a great increase in the profits of local 
traders, agents, and contractors, the 
latter usually working in association 
with U.K. firms. 

But, thanks partly to abundant 
supplies and competition in the local 
market and to the relatively low level 
of personal needs and expenditure, this 
influx of wealth and the greater volume 
and intensified circulation of money has 
not brought any marked degree of 
general inflation. Land values in and 
near the town have, however, soared. 

Kuwait remains a patriarchal state, 
with the Sheikh, aided by other heredi- 
tary governing families, personally 
guiding its affairs and easily accessible 
to his people. Although Kuwait has 
no adviser in the sense that advisers 
serve the rulers of Bahrein and Qatar, 
the ruler has engaged a number of 
British staff who carry out the day-to- 
day administration of finance, state 
development works, and other tasks. 
Unlike Saudi Arabia and Bahrein, there 
is no published budget. In the light of 
the greatly expanded total revenue and 
of the heavy family and charity calls 
which are traditionally made upon him, 
the privy purse of the ruler—a scholarly, 
simple-living, and modest man—re- 
ceives only a very small proportion. 
But even with all the capital works now 
in progress and with the much higher 
cost of state administration—which will 
continue to rise for many years to come 
as new welfare facilities are created— 
there is likely to be a considerable 
surplus of revenue over expenditure, 
which cannot be absorbed by such a 


small and naturally restricted economy. 
Wisely, the Sheikh and his advisers 
foresee that the level of oil profits may 
not always remain as satisfactory as 
they have been in recent years. An 
investment board has therefore recently 
been set up in London to invest part of 
the oil revenues not only as provision 
for a rainy day, but against the time 
when the oil resources will, as they must 
eventually, be exhausted. 

This prospect is, however, rendered 
more remote by recent developments. 
Additional to the Burgan field with its 
unique characteristics, Kuwait Oil Co. 
jointly owned by Gulf Oil and Anglo- 
Iranian—has now begun production 
from the new Magwa field, north of 
Burgan. The extent of this field is still 
being delimited, but present potential 
is at least 250,000 b.d. The crude oil is 
similar to that from Burgan. A further 
structure has also recently been dis- 
covered on the Ahmadi ridge which lies 
between Burgan and Magwa, the 
discovery well producing at 2000 b.d. 
These three areas are only a few miles 
from the coast, but the company’s 
concession covers al] the state also 
territorial waters for a distance of six 
nautical miles, and there are possibilities 
of finding oil further inland; the frontier 
with Iraq is now being demarcated. A 
promising discovery has recently been 
made in the Neutral Zone over the 
mineral resources of which Kuwait and 
Saudi Arabia have equal rights. Re- 
fining, hitherto relatively unimportant 
in Kuwait, is now to be expanded, and 
the capacity of Kuwait Oil Co.'s plant 
at Mena al-Ahmadi is to be raised from 
about |} million tons a year to about 
5 million tons by the end of next year. 

Already there is enough oilfield gas 
going to waste to meet all Kuwait's 
likely future needs. Thus in addition to 
great money resources for capital 
development and for current expendi- 


ture, Kuwait enjoys the assurance of 


abundant supplies of very cheap and 
efficient fuel for operating whatever 
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utilities or industries it may create. It 
is not too much to say that no other 
community in the world has been so 
suddenly favoured as this one. Great 
wisdom is needed in using what, for such 
a small community, is literally fabulous 
wealth. 


Saudi Arabia 

Except in respect of its abundance of 
oil and its equally high level of oil 
production and revenue, the setting in 
Saudi Arabia bears little similarity to 
that in Kuwait. Finally unified by the 
sword by the present remarkable ruler, 
King Ibn Saud, only about 30 years ago, 
it stretches over a desert area of over 
900,000 sq. miles with a widely scattered 
population estimated at from five to 
seven million. So far, all oil develop- 
ment has been in the Hasa province 
along the Persian Gulf, and carried out 
by Aramco, a wholly U.S. company 
comprising Texas, Standard of Cali- 
fornia, Jersey Standard, and Socony and 
by whom no British supervisory staff 
may be employed. The country is ruled 
by an absolute theocratic monarchy 
inspired by the puritanical Wahhabi 
code. Nevertheless, many of the good 
things that the West offers find an avid 
welcome. There are marked contrasts, 
not only between the rich and poor, 
but between the new and old. 

Slowly, the administrative machinery 
which the use of the country’s newly 
found oil wealth imposes is being 
evolved, but geography, distance, and 
natural inertia are always formidable 
obstacles. There is no local paper 
currency, and new Saudi Arabian gold 
coins have recently been introduced into 
circulation. Until recently there were no 
official local rates of exchange for the 
several foreign currencies in which the 
country now receives its oil revenues. 
The establishment of suitable exchange 
rates was one of the main purposes for 
the establishment last year of the non- 
profit Saudi Arabian Monetary Agency, 
with headquarters at Jeddah. The 
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Agency has a Board of local directors 
and an American as its governor and 
chief executive officer. It also serves 
as a central body for budgetary control, 
for issuing:and controlling currency, 
and performing many of the functions 
of a modern Treasury, including the 
provision of financial and economic 
information to the Government to aid 
it in formulating and executing its 
financial and economic policies. It is 
intended also, that the Agency should 
hold reserves both to strengthen the 
currency and also as security against 
any future decline of oil income. 

In the budget estimates for the year 
ended March 1953 direct oil revenues 
were Riyals 570 million, equivalent to 
about £59 million (Riyals 9-65 :£) out 
of the country’s total revenue of about 
R. 700 million. The next most impor- 
tant item of revenue was customs duties, 
estimated to yield R. 70 million, much of 
this revenue resulting from the expan- 
sion that accompanies oil developments. 
Gold mining, the only other extractive 
industry, yielded the state a revenue of 
only R. 600,000. 

Although revenue is now about 30 
times larger than it was in 1940, and 
compares with the equivalent of £21-5 
million in 1947 and £49 million in the 
previous year, budget estimated expen- 
diture for the year ended in March 
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1953 exceeded revenue by R. 26 million, 
or about £2-6 million. Priority is given 
to expenditure on the armed forces 
which it is intended should be fully 
modernized. Including constructional 
work, they absorb R. 135 million which 
contrasts with allocations during the 
year of R. 23 million tor water improve- 
ments, 29 million for the newly formed 
Ministry of Health, 13 million for 
education, and about 4 million for 
agriculture in respect of which there has 
been considerable expenditure in pre- 
vious years. R. 19 million is also 
provided for the police. Over R. 150 
million of expenditure is absorbed by 
the town and royal settlement at 
Riyadh, capital of the Najd, comprising 
R. 36 million for the very large Royal 
family with its many claimants upon its 
bounty, R. 66 million for the cost of 
administration in Riyadh, and R. 50 
million for payment to tribes and 
irregulars. Mosques and generous 
provision for meeting the needs of 
pilgrims to Mecca and improving 
facilities for the pilgrimage absorb at 
least R. 28 million. R. 55 million is 
allocated for the Hejaz railway, and R. 
10 million for the further provision of 
airports, while R. 100 million is devoted 
to the reduction of debt which is now 
very small. The absence of any fiduciary 
issue of currency means that any increase 
in coinage in circulation involves a 
claim upon current revenue which in 
the past budget was R. 30 million. 
Lavish spending at the centre has been 
a feature in recent years, and with sharply 
rising oil revenues this could hardly be 
expected to diminish. The introduction 
of independent executive responsibility 
for handling the finances of the country 
is a particularly welcome advance, and 
serious efforts are also being made to 
improve provincial and local adminis- 
tration. There are, however, many 
physical difficulties, local rivalries, and 
centuries of stagnation to overcome. 
Not the least problem is the shortage of 
efficient and modern-trained officials. 


Some assistance in this respect is being 
received by the engagement of advisers 
from some other Middle East countries. 
With suitable training and guidance the 
Saudi Arabs, like the Arabs in other 
areas, readily absorb modern techniques 
and skills; but no less essential for 
bringing about the many general im- 
provements which the rulers wish to 
see is the right kind of administrative 
setting which will ensure that plans are 
properly carried out. 

The wider geographical spread of 
field operations in Saudi Arabia makes 
production there more expensive than 
in Kuwait. The established oil reserves 
are abundant, even super-abundant. 
The most recent development has been 
the establishment of the vast Ghawar 
field, at least 100 kilometres in length 
and up to 35 kilometres in breadth, 
constituting the linking together of the 
former separate and already large fields 
of Ain Dar and Uthmaniya. The 
Ghawar field may stretch still farther 
south, and be the largest field of any in 
the Middle East. There are still vast 
areas to be explored within Aramco’s 
concession area which originally covered 
440,000 sa. miles. Exploration work 
extends into the almost legendary Rub’ 
al Khali, or Empty Quarter, where an 
American geophysical team of about 
50 has recently been working over a 
considerable area and where it is in- 
tended to drill a deep test later this year. 
Owing to the possibility of finding oil in 
the south and south-east of the Arabian 
peninsula there are now some difficult 
frontier disputes to be settled in the 
region. 

In the Hasa province itself, where all 
Aramco’s producing and_ refining 
activities are carried out, there has 
naturally been a great expansion of the 
general economy, including the creation 
of a new port, new towns, airfield, roads, 


and the building of the 357-mile railway . 


from Dammam to Riyadh. But there 
has also been considerable development 
in the Hejaz. A feature of all this 
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new activity has been the rise of local 
uilding and other contractors to whom 
\ramco has given great encouragement. 
There is no lack of enterprise among 
the trading community now being 
enlarged by the creation of a small but 
wealthy property-owning business class. 


Bahrein 

The 210-sq. mile island of Bahrein, 
with its 110,000 people, is the best 
governed, the most advanced, and the 
most stable of the Persian Gulf areas. 
Both the oilfield and refinery are 
operated by Bahrein Petroleum Co. 
(Texas and Standard of California), 
but most of the staff are British. The 
steadiness of its relatively small oil 
production and the important wages 
value of the local refinery (throughput 
about 9 million tons a year) have 
brought a healthy local prosperity, 
while oil developments elsewhere in the 
Persian Gulf have enhanced its tradi- 
tional role as a trading and communica- 
tions centre, without, however, imposing 
the strains of sudden boom. 

Under wise and competent govern- 
ment—thanks largely to the devoted 
service over many years of a British 
adviser—the people enjoy the advan- 
tages of being a small compact com- 
munity and many of the facilities of the 
welfare state. Direct efforts are con- 
tinually made by the Government to 
check tendencies towards higher costs 
of 'iving and the people are enjoying 
steadily rising standards. Good pro- 
gress is being made in replacing in the 
towns the primitive barasti (palm branch) 
house by modern stone-built houses, 
but as elsewhere in the region where 
development has occurred, land values 
have risen sharply bringing a great 
accretion of nominal wealth to the 
owners, but constituting an irrational 
element in, and an obstacle to, social 
development. Prices in general, and the 
wage level, in Bahrein have risen Jess 
than in other Gulf areas and there is a 
drift of clerical and manual workers to 
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adjacent oil territories, which, however, 
is to some extent made good by an 
influx into Bahrein from the Trucial 
Coast. 

Bahrein publishes an annual budget 
and accounts both of the central 
government and of municipalities; in 
the case of Manama, the capital, the 
municipality is composed partly of 
elected representatives of householders, 
which is itself a unique political advance 
within the Persian Gulf. Under the new 
50-50 agreement which came into force 
from January 1, 1952, oil revenues to 
the State will be about £2} million a 
year, comparing with customs receipts— 
the second item in order of importance 
in the budget—which are equivalent to 
about £500,000. The new scale of oil 
revenue means that within two or three 
years Bahrein’s total revenue will have 
been virtually doubled and stand at 
about £3 million a year. In the past, 
one-third of the oil revenue, then smaller 
than at present, has been for the ruling 
family with its many obligations. The 
budget estimates for the year ended 
October 1952 (which included provi- 
sional payments in anticipation of the 
retrospective 50-50 agreement con- 
cluded at the end of 1952) show that 
approximately a third of the estimated 
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oil revenues were to be spent locally 
and a third invested. 


Qater and the Trucial Coast 

Qatar presents yet another different 
picture. Arid, with a declining popula- 
tion of no more than 20,000, its Dukhan 
oilfield (operated by an associate of 
Iraq Petroleum Co.) has large reserves 
and is now producing at the rate of 
about 3} million tons a year, the present 
75-mile, 12-inch pipeline across the 
peninsula having a capacity of about 
4} million tons a year. From a bare 
subsistence until only three years ago, 
this small state is now receiving oil 
revenue under last year’s 50-50 agree- 
ment of about £5 million a_ year. 
Hitherto, about a quarter of the oil 
revenues has been reserved to the 
Sheikh’s Privy Purse, upon which, as is 
common in the region, many calls for 
local charity are made. 

With the help of a British adviser, 
doctor, and engineers, public utilities 
and other modern amenities are to be 
provided in the capital of Doha where 
half or more of the population lives, and 
much new building is taking place. 
But beyond this and the maintenance 
of welfare services for the small popula- 
tion there is little possibility of fruit- 
fully spending future oil revenue locally. 

Oil exploration is continuing on the 
peninsula, although a recent deep test 
well proved to be dry. A fresh survey 
of the 10,000 sq. mile under-water 
concession off the coasts of Qatar is now 
beginning. The prospects are for higher 
oil production, and if oil prices and 
profits hold, for still higher revenues, 
which it will not be possible to absorb 
fully locally. 


New Horizons 

I.P.C. interests are searching for oil 
in other states of the Trucial Coast, so 
far, without success. Exploration is 
handicapped in some areas by land 
frontier disputes with Saudi Arabia, but 
also between these territories themselves 


who, nevertheless, have made claims up- 
on the under-sea areas off their coasts. 


On the Move 

The greatly heightened oil activity in 
the Persian Gulf area in the past few 
years has been accompanied by a con- 
siderable movement of peoples within, 
and into, the region. Bedouin, whose 
families have roamed the desert for 
centuries, have abandoned nomadic 
ways and eagerly seek to become oil 
workers. They show a surprising 
aptitude for acquiring crafts and skills, 
and a great desire to learn. The clock, 
the motor vehicle, the radio, and the 
aeroplane have quickly become familiar 
objects invoking, however, but little 
sense of wonder since there is no under- 
standing of the achievements that lie 
behind them. A considerable number of 
skilled Indian and Pakistani craftsmen 
have been attracted to the oil areas 
where they earn more than they could 
in their homeland. There are. also 
various categories of Italian, Lebanese, 
Egyptian, Palestinian Arab, and workers 
from other Middle East countries with, 
however, Persians notably absent from 
all the areas. 

Air travel and means of communica- 
tions are commonplace and indispens- 
able. Rulers travel overseas and receive 
other rulers, while increasing numbers 
of traders, students, and others visit 
other lands. While illiteracy among 
adults is ‘still general and it is only in 
Bahrein that a vernacular uncensored 
press exists and public cinema shows 
are allowed, radio programmes from 
Middle East and other centres are 
widely listened to, making more appeal 
than the repetitive religious broadcasting 
from local stations. Newspapers from 
other Middle East countries are also 
read. The local rulers enforce a strict 
prohibition of sale to, or the consump- 
tion of liquor by, Arabs, and everywhere 
in the Persian Gulf women are still in 
purdah, but with the spread of education 
for girls as well as boys in both Bahrein 
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and Kuwait, and the other emancipating 
influences, the casting of the veil in the 
more rapidly advancing areas can only 
be a matter of time. Indeed, in every 
respect new ideas and new influences are 
at work and rapid change is taking place 
which, if deplored by some, it must be 
said that no-one seriously seeks to halt 
or hinder. 

The areas where oil developments 
have occurred are, of course, only oases 
of prosperity, amid the poverty and 
distress in the Middle East. Unhappily 
there is as yet no likelihood that money 
surplus to the needs of one country can 
be made available to help other less 
fortunate countries in the region as a 
whole. The Persian Gulf oil States 
are still far from having the sharp 
political consciousness found in some 
other Middle East countries, and in this 
sense they lie apart from them. They 
have their own rivalries but are un- 
affected by the xenophobia that afflicts 
Persia nor by the suicidal policy of Dr 
Mossadea, except to observe its failure. 

If there are no precedents to guide in 
meeting the novel situation in these 


* 


ASTM STANDARDS 


At the 1953 Annual Meeting of the 
ASTM a considerable number of new 
specifications and test methods were 
approved, including the following: 


Effect of grease on copper (D 1261-53 T). 

Lead in new and used greases (D 1262- 
53 T). 

Leakage tendencies of automotive wheel 
bearing grease (D 1263-53 T). 

Water washout characteristics of lubrica- 
ting greases (I) 1264-53 T). 

Sampling liquefied petroleum gas (D 1265- 
$3 T). 

Sulphur in petroleum products and liquefied 
petroleum gases by the Co,-O, lamp 
method (D 1266-53 T). 

Vapour pressure of liquefied petroleum gas 
(D 1267-53 T). 

Unsaturated light hydrocarbons (silver- 
mercuric nitrate absorption) (D 1268- 
53 T). 

Polarographic determination of tetra-ethyl 
lead in gasoline (D 1269-53 T). 


States there are plenty of examples of 
the dangers of excessive wealth, which 
are not least when the wealth is 
suddenly acquired. And the oil im- 
porting countries have a close interest 
in the wise handling of the Persian 
Gulf’s newly found prosperity. The 
first major task is to seek to ensure 
long-term economic stability in the oil 
producing countries by the good use 
and careful husbanding of the present 
high oil revenues which, under the 50-50 
agreements, are subject to the fluctua- 
tions of the world oil market which 
itself may be influenced by the Middle 
East’s own abundance of oil. These 
revenues are also subj2ct to local 
inflationary tendencies and rising local 
costs as well as to the impact of develop- 
ments which may occur in respect of new 
or alternative forms of energy. The 
second major task is gradually to bring 
about suitable administrative mecha- 
nisms and reforms so as to meet the 
needs of changing societies subject to 
all the dangers of a too rapid change, 
and yet to satisfy the wants of newly 
awakened peoples. 


* 


Copies will be available later from 
ASTM at 1916 Race Street, Philadel- 
phia 3, Pa, U.S.A. at a nominal charge 
of about 25 cents each. 


* * 


BRITISH OIL SEARCH 

D’Arcy Exploration Company’s ex- 
ploratory well at Screveton, near 
Newark, ceased drilling at 3501 feet, 
no trace of oil having been found. The 
well at West Drayton, near Tuxford, 
had reached 1942 feet at the end of 
July and is to be carried to about 3500 
feet. 

A seismic survey, using the reflection 
method, is being undertaken over areas 
of about 30 sq. miles east of Nottingham 
and between Sutton and Tuxford, north 
of Nottingham. 
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CHEMICAL ENGINEERING 


Part I—Introduction 
By PROFESSOR F. H. GARNER, O.B.E. 


The petroleum industry is mainly 
concerned with the provision of liquid 
fuels and lubricants for transport on 
land, sea, and in the air. The first 
world war stimulated a vast increase 
in the quantity of petrol required for 
road transport and for aviation petrol 
of high octane number for use in the 
air, and it was in the period 1918-22 
that a rapid growth began in large scale 
refinery operation. These needs led 
to the use and development of the pipe 
still for petroleum distillation and in 
cracking operations, notably in_ the 
Dubbs and Cross plants, and to the 
discovery of tetra-ethyl lead. 

As these processes were developed, 
more attention was paid to Chemical 
Engineering tecause of its importance 
in the operation and economics of large 
scale continuous processes, particularly 
as regards fluid flow, heat transfer, 
and distillaticn. Thus the development 
of the modern petroleum industry has 
teen accompanied by the recognition 
of Chemical Engineering as an indepen- 
dent engineering science, with principles 
just as fundamental and worthy of 
study as those of any of the branches of 
pure or applied science. Much impor- 
tant progress in chemical engineering 
has been stimulated by the needs of, and 
due to efforts by, the petroleum industry. 

Chemical Engineering is more depen- 
dent on “classical” physics—the pro- 
perties of liquids, solids, and gases 
than is any other branch of engineering: 
but it is also concerned with the thermo- 
dynamics ard kinetics of reactions, the 
chemistry of the processes, and the 
mechanism of chemical reactions. Cer- 
tain aspects of “classical” physics are 
now studied more intensively by physical 
chemists than by physicists, especially 
those proc:sses concerned with changes 


of state as the transition from liquid or 
solid to gas or with diffusion processes. 
The approach of the chemical engineer 
to such problems is thus largely based 
on physical chemistry rather than on 
physics. 

The chemist in the laboratory is con- 
cerned mainly with pure reagents, with 
operations conducted in glass vessels 
and with small quantities; so that 
reactions can be readily controlled by 
water cooling or by simple forms of 
heating. The chemical engineer, on the 
other hand, has to handle crude or 
relatively impure material in steel vessels 
and hence, in addition to corrosion 
problems, is concerned with 
instrumentation in order to follow the 
course of a reaction. Since he may be 
working with relatively large quantities 
of material, the question of temperature 
control is of great importance and this, 
combined with the necessity of con- 
trolling compositions, pressure, and 
liquid and solid levels in vessels, has 
caused the development of instruments 
for the control of chemical operations: 
instrumentation and control has thus 
become of great concern to the chemical 
engineer. This is particularly so because 
of the-necessity to develop operations 
in a continuous, rather than in a batch 
system. 

All petroleum refinery processes can 
be considered as including a series of 
unit operations, thus, for example, the 
most important unit Operations in the 
petroleum distillation plant are the 
flow of fluids, transfer of heat by con- 
duction, convection and radiation, and 
distillation. Whilst it is convenient to 
separate processes as a series of unit 
operations, it must be emphasized that 
such unit operations depend on _ the 
same fundamental principles: thus mass 
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transfer from bubbles or droplets is 
involved not only in distillation and in 
fractionation, but also in all forms of 
liquid-liquid and liquid-gas contacting 
as, for example, in absorption of hydro- 
gen sulphide from gases, in solvent 
refining by means of phenol or furfural, 
or in adsorption operations such as the 
removal of oil from spent clays. 

In this series of articles the various 
unit Operations are described briefly. 


There is however a list of references as 
a basis for further study. The unit 
operations described here are as follows: 
Fluid flow; heat transfer; distillation; 
absorption; adsorption; solvent refining 
including dewaxing: filtration. All these 
operations are of major importance in 
the petroleum industry. Their treatment 
here is of necessity elementary, and 
includes only the minimum equations 
to give a broad outline of the subject. 


Part II—Fluid Flow 
By D. C. FRESHWATER 


In petroleum refining fluid flow is of 
outstanding importance since, apart 
from its obvious applications in the 
transport of crude petroleum, gases, and 
liquid products, it plays an important 
part in most other refinery processes, 
particularly distillation, cracking, sol- 
vent refining, adsorption, and filtration. 

Fluids, both gases and liquids, are 
characterized by a great ease of hand- 
ling, metering, and control, so that 
solids may be either liquefied, or sus- 
pended in gas or liquid so as to simulate 
the preferred state of fluidity. 

It is important therefore for the 
chemical engineer to understand the 
laws governing the flow of fluids and 
also to appreciate the special character- 
istics of equipment for handling fluids. 
Fluids may be either liquids which are 
virtually incompressible and which can 
have very high viscosities like lubri- 
cating oil, or gases which are easily 
compressible and have very low vis- 
cosities such as methane. Clearly the 
type of equipment for transferring 
fluids from one part of the process to 
another varies widely with the material 
being handled. However, the laws of 
fluid flow may apply through the whole 
range. 

Consider now the steady flow of 
fluid from a point A to a point B. Energy 
is required to keep the fluid moving, 
since it has to overcome frictional 
resistance in the connecting pipes. If 


A is higher than B then the extra poten- 
tial energy of the fluid at A is normally 
sufficient to overcome the frictional 
resistance, but if B is at the higher level 
then not only must energy be supplied 
to overcome friction but also to raise 
the fluid through the difference in height 
between A and B. This energy is the 
external work put into the system by a 
pump. In addition to its potential 
energy, the fluid possesses energy due 
to a mass being in motion, that is 
kinetic energy, and also pressure energy. 
We can now write down an energy bal- 
ance for steady flow conditions between 
points A and B. Energy entering at 4 - 
energy added by pump = energy leaving 
at B - energy lost in overcoming friction. 
This simple but important relationship 
is known as Bernoulli's theorem and 
finds wide application in fluid flow 
problems. It may be expressed mathe- 
matically in ft/lb units for incompres- 
sible fluids, i.e. normal liquids, as follows: 


PA —- Ww 


Xp PBB 


where X is the height in ft above a given 
datum: p is the pressure of the fluid in 
lb/ft: V is the specific volume of the 
fluid in ft" Ib: uw is the velocity of the 
fluid in ft/sec; W is the work supplied 
externally in ft/unit mass of fluid: and 
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F is the total frictional force in ft. The 
subscripts A and B are indications of 
conditions at points A and B. The 
term pV is the pressure energy of the 
fluid which may alter due to changes in 
specific volume, i.e. temperature 
changes, in the system. 

For compressible fluids, i.e. gases, it 
is necessary to introduce another term 
to allow for the work done in expansion 
or compression through the system, 
but for a detailed treatment of this the 
reader is referred to one of the standard 
texts mentioned at the end of this 
article. 


Measurement of Flow 

The complete energy balance can te 
used to determine the power required to 
overcome all resistance to flow in pipes 
(except those directly due to friction). 
Conversely, by measuring the resistance 
to flow through a section of pipe the 
rate of flow may be determined by 
substitution in this equation, and this is 
the basis of practically all devices used 
for measuring the rates of flow of fluids, 
such as orifice meters, venturis, pitot 
tubes, and the like. 


Consider, for example, the flow of 


water through a_ horizontal venturi 
meter, *4—-g. Since water is virtually 
incompressible and there is no tem- 
perature change /'4— pg Hence, since 
no external work is put into the system, 
i.e. it is clear from Bernoulli's 
theorem that the pressure drop across 
the inlet and throat of the venturi, 


“UB “4 } 
P4A4—PB is equal to Since 
2¢ 
the cross-sectional areas at the inlet and 
throat are known, the water velocity and 
hence the rate of flow can be determined 


simply by a pressure drop measurement. 


Frictional Resistance 

One of the most common and impor- 
tant problems in fluid flow is the deter- 
mination of the frictional resistance in 
a piping system. For a given arrange- 
ment of pipe-work one would expect 
the frictional resistance to increase as 
the rate of flow of fluid through the pipe 
increases, and in general this is found 
to be so. However, the resistance (often 
termed simply “pressure drop” because 
for a constant diameter of level pipe the 
velocity is constant and hence the loss in 
energy shows only as a change in pres- 
sure) does not increase uniformly with 
increase in flow, except at low velocities. 

A plot of pressure drop against flow 
rate shows a straight line section from 
zero velocity, but at some low velocity 
there is a transition from this linear 
characteristic, to a curve when the 
pressure drop becomes directly propor- 
tional to the square of the flow rate. 
This indicates that at different velocities, 
different types of flow in closed pipes 
exist, one type at low velocities and one 
at higher velocities. A classical experi- 
ment due to Osborne Reynolds many 
years ago shows these differences very 
clearly. By means of the apparatus 
shown in Fig. 1, a fine jet of coloured 


a 7 ink is continuously injected into a glass 
= 4 tube through which water is flowing at 
a controlled rate. 
e Fig. 1. Reynolds number At low water veloc- 
H experiment for viscous flow ities, the jet of coloured 


Hi jet; and D—filament of 4 filament along the 
coloured liquid. whole length of the 


tube. This phenomena 
persists even when the 
= jet is off centre, and if 


ee more than one jet is 
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injected then the several threads of 
colour run parallel along the tube. 
Clearly at these low velocities the 
water flows through the tubes in layers 


without mixing. However as_ the 
velocity of the water is increased by 
increasing the flow rate a critical speed 
is reached at which this flow mechanism 
breaks down. The coloured thread 
disappears and the colour is dispersed 
evenly through the whole of the water, 
showing that mixing is occurring. 
Measurements show that the critical 
velocity also corresponds to that at 
which the pressure drop relationship 
changes. The type of flow which exists 
at low velocities is known as streamline 
or viscous flow; that at higher velocities 
is called turbulent flow. 

Before pressure drop calculations can 
be made the type of flow which exists 
under the conditions of a given problem 
must be determined. In general, with 
otherwise constant conditions, the type 
of flow changes as the velocity increases. 
Reynolds discovered that the change or 
critical point also depends on the pipe 
diameter D, the density of the fluid p, 
and its viscosity x. These three variables 
together with the velocity of the fluid 
when combined in one way form a 
dimensionless ratio which characterizes 
the type of flow. This ratio, known as 
the Reynolds’ number, is expressed as 

Du p, 
where all the values are in the same 
system of units. 

When the Reynolds’ number (usually 
abbreviated to Re) is less than about 
2100 the flow is viscous. 

For viscous flow the friction loss is 
directly proportional to the viscosity, 
velocity, and density of the fluid; and 
inversely proportional to the pipe 
diameter, hence the straightline relation- 
ship between pressure drop and flow 
rate at low velocities. The exact rela- 
tionship for the loss of head in F.P.S. 
units is: 


Hp 32Lup 

loss of head due to friction; 
L= length of pipe: g= acceleration due 
to gravity: and the other symbols have 
the same significance as before. 

When the Reynolds’ number is over 
2100, the flow is usually turbulent and 
it is found that the loss of head due to 
friction is: 


where Hp 


Hy Lu? 4f 

2gD 
where f is called the friction factor and 
is a unique function of the Reynolds’ 
number. When / is plotted logarith- 
mically against the Reynolds’ number 
Dup a straight line is obtained, thus 
illustrating the fundamental soundness 
of the relations between the variables 
represented above. 

In addition to determining the friction 
loss through straight pipes, the loss 
through fittings, and changes of cross- 
section must be determined. The latter 
are found by an application of 
Bernoulli's theorem and the former 
from experimental results on similar 
fittings. The sum of the various resis- 
tances then determines the total resis- 
tance to fluid flow. 


Fluid Flow and Pumps 

The chemical engineer has to consider 
how to supply the energy necessary to 
overcome the total resistance to fluid 
flow. The energy for the movement of 
liquids is supplied by pumps which are 
classified as reciprocating, rotary, or 
centrifugal. 

Reciprocating pumps, of necessity, give 
pulsating flows. They can handle a 
wide range of liquids and can give very 
large hydraulic heads. The quantity of 
fluid pumped is controlled by varying 
the length, or (more usually) the speed 
of stroke. In general, reciprocating 
pumps are simple to operate and easy 
to maintain in use. 

Rotary pumps can be used for most 
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Fig. 2. Air-operated acid egg. Egg B is filled 
from feed tank A by opening inlet valve C 
and air vent E. When B is full, C and E are 
closed and valve D opened. Air pressure 
forces acid out of B into receiver F until B is 
empty. Any air blown up the outlet pipe passes 
through separator G to remove spray. 


liquids, but find particular application 
for pumping highly viscous liquids. 
They produce reasonably high heads 
and give a constant discharge pressure. 
Such pumps are usually operated at 
constant speed and controlled by a 
by-pass on the outlet side. There is a 
vast number of different designs of 
rotary pumps. 

Centrifugal pumps can be used for 
very many types of liquids including 
liquids having solid particles in suspen- 
sion. They can produce high heads 
and give a constant discharge pressure. 
The usual method of control is by means 
of a valve on the outlet side of the pump. 

There are other methods of moving 
liquids such as the gas-operated acid egg 
(Fig. 2) and the gas-operated ‘‘air-lift” 
(Fig. 3). 

Gases. For the movement of gases, 
ejectors, compressors (reciprocating), 
fans, and blowers are used. 

Ejectors move gases at low pressures 
by transferring the kinetic energy of a 
moving fluid (usually high pressure steam 
or water) to the gas to be moved. They 


only develop discharge pressures a few 
inches above atmospheric pressure but 
are simple and cheap, and operate for 
long periods of time without attention 
(Fig. 4). 

Compressors (reciprocating) are used 
where a high discharge pressure is 
required. Since gases are highly com- 
pressible the term which allows for this 
in Bernoulli's equation is appreciable 
and the work done on the gas is trans- 
formed to pressure head, but is accom- 
panied by a considerable temperature 
rise, and hence most compressors have 
some cooling device fitted. 

Fans are the most common device for 
moving gases. They are relatively cheap 
but have a rather low efficiency and 
only develop low discharge pressures of 
a few inches of water. 

Blowers are somewhat similar to 
rotary pumps. They give intermediate 
pressures between the usual limit of the 
fan of 1-0 p.s.i. gauge and the lower 
economic limit of the compressor of 
about 10 p.s.i. gauge (Fig. 5). 

Valves. An important, but often 
neglected aspect of fluid flow in practice 


Fig. 3. Air lift. Liquid from tank A flows by 

gravity into the ‘‘foot’’ B, where a stream of air 

bubbles is introduced. This fills the lift pipe 

C with a mixture of liquid and air of total height 

Hh. Since this weighs less than a column of 

liquid of height h the mixture flows up pipe C 
and is discharged into D. 


298 


4 

G 

AIR 

VENT 

A 

| | 

| | 

c 
+ 
8 
rte 

3 
dh | 
aie 


ut 


Fig. 4. Steam jet in- 
jector. High-pressure 
steam enters at A and 
expands through 
nozzle B leaving at a 
very high velocity. 
Non-condensible gases 
from a low-pressure 
system enter at C and 
these are picked up 
by the jet of steam in 
the throat of the 
venturi D. The gases 
are compressed and 
the steam-gas_ mix- 
ture discharged 
through E. 


Fig. 5. Rotary blower. Gas enters at A, is 
compressed by rotating paddles B, and dis- 
charged at C. 


is the selection of correct valve types. 

The usual practice is to install cocks on 

all process lines except where the rate 

of flow is to be controlled by the 
throttling action of a valve. On the 
other hand, water and steam lines are 
usually fitted with globe type valves 
for small lines and gate valves for the 
larger ones. Air service lines are often 
controlled by means of diaphragm 
type valves. 

For further reading, reference may be 
made to the following: 

Elements of Chemical Engineering, 2nd Ed. 
Badger & McCabe. McGraw-Hill Pub- 
lishing Co. 

Chemical Engineering Unit Operations. 
Rumford. 1951 (Constable & Co.). 


Selection of Pump. Dolman. Chem. Eng. 
59(3), 1952. 
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PERSIAN GULF EXPLORATION 


D’Arcy Exploration Co. announce 
that they have acquired two concessions 
as follows:—(1) For 65 years from 
March 1953, over the continental shelf 
area, subject to the ruler of Abu Dhabi. 
The area exceeds 12,000 sq. miles, and 
(2) also over the continental shelf area, 
subject to the ruler of Dubai, covering 
1300 sq. miles. This holding is in con- 
junction with Compagnie Frangaise des 
Pétroles for 60 years from August 1952. 


xk * 


PETROLEUM 
MEASUREMENT TABLES 


The National Bureau of Standards, 
U.S. Department of Commerce, an- 
nounces that NBS Circular 410, National 
Standard Petroleum Oil Tables, and its 
Supplement will be withdrawn from 
circulation | January 1954. The in- 
formation given in Circular 410 has now 
been incorporated in the ASTM-IP 
Petroleum Measurement Tables, recently 
issued by the American Society for 
Testing Materials and the Institute of 
Petroleum. Copies of the British edition 
of new tables are available from the 
Institute, price £2 10s. post free. 


U.K. PETROLEUM CHEMICALS 


The full report of the joint meeting of 
the London Section of the Society of 
Chemical Industry and the Institute of 
Petroleum, which was held on 2 March 
1953, has now been published as a 
special supplement to “Chemistry and 
Industry”. The supplement contains 
all the papers and the full discussion, 
and copies can be obtained from Mr 
Blanchard, Despatch Department, Con- 
joint Chemical Office, 9-10 Savile Row, 
London, W.1. The price of the supple- 
ment is 15s, or a special price of 4s 6d 
per copy to those members of the 
Institute of Petroleum who registered 
as participants in the meeting. 
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THE LOYAL ADDRESS 
The President of the Institute has received the following letter from the Secretary 
of State for Home Affairs: 


Sir, 

I have had the honour to lay before The Queen the Loyal and Dutiful Address 
of the President, Council and Members of the Institute of Petroleum on the occasion 
of Her Majesty’s Coronation, and I have it in Command from The Queen to convey 
to you Her Majesty’s warm thanks for the expressions of loyalty and devotion 
which it contains. 


I am, 
Sir, 


Your obedient Servant, 


(Signed) DAVID MAXWELL FYFE. 


The President, 
Institute of Petroleum. 


* 
PERSONAL NOTES 


Dr Gustav Egloff, F.Inst.Pet., has 
been appointed a member of the Wash- 
ington Award Commission of the 
Western Society of Engineers, 1953-56; 
a national director of the Armed Forces 
Chemical Association, 1953-54; and a 
member of the Advisory Committee, 
Midwest Chapter, of the Association 
1953-54. 


Air Commodore F. R. Banks, C.B., 
O.B.E., F.Inst.Pet., was at the A.G.M. 
re-elected a vice-president of the British 
Internal Combustion Engine Research 
Association. 


W. K. Dykes, M.Inst.Pet., has re- 
cently returned to the U.K. after 14 
years in Trinidad as chemist-in-charge 
of the Inspection Laboratory of Trini- 
dad Leaseholds Ltd. 


Leslie C. Beard, Jr.. was recently 
elected president of Socony-Vacuum 
Laboratories, New York, for 1953-54. 


V. C. Beaumont was recently pre- 
sented with a gold watch and a canteen 


* 


of cutlery on the completion of 40 years” 
service with the Vacuum Oil Co. 


x «xk «* 


SAFETY ON THE ROADS 


An excellent contribution to the cause 
of safety on the roads is the release in the 
U.K. by the Vacuum Oil Company Ltd. 
of the film “And Then There Were 
Four”. 

In this film the subject of safety is 
dealt with from the angle of those at 
home waiting for the return of husband, 
or wife, or child. Stress is laid on the 
effect of the minor disregard of traffic 
regulations as being a far greater cause 
of accidents than the taking of alcohol 
by drivers, and good can only result 
from the widest possible distribution of 
this film throughout the country. In 
order that this wide distribution may be 
achieved, the film has been made 
available to the Royal Society for the 
Prevention of Accidents, and 16 mm 
copies may be obtained on loan on 
application to G. A. Nurse, Manager of 
the Film Library, at 17 Knightsbridge, 
S.W.1. Running time is about thirty 
minutes. 
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WPC PERMANENT COUNCIL MEETS 


The Permanent Council of the World Petroleum Congress met recently in London to discuss 
matters relating to the Fourth Congress in 1955 in Italy, and the opportunity was taxen for them 
to meet leaders of the British petroleum industry. Seen above are (1!) E. V. Murphree (chairman 
of the Council) with H. S. Gibson, C.B.E. (president of the IP); (2) E. LeQ Herbert with Prof 
J. N. J. Percuin; (3) T. Dewhurst and R. Navarre; (4) S. Scheer, J. Beukers, Dr E. B. Evans and 
H. S. Gibson; (5) Col S. J. M. Auld, O0.B.E., M.C., with Prof and Mrs F. P. Malschaert; (6) C.A. P. 
Southwell, C.B.E., M.C., and Prof H. Weiss; (7) R. Navarre, A. J. Ruthven-Murray, G. W. Dunkley, 
O.B.E., and Prof C. Padovani; (8) D. A. Hough (Genera! Secretary), J. A. Beukers, and S. Scheer. 
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AROUND THE BRANCHES 


FAWLEY. LONDON, NORTHERN, PERSIAN GULF, SCOTTISH, 
SOUTH EASTERN, SOUTH WALES, STANLOW, TRINIDAD 


Persian Gulf Branch 

The 14th ordinary general meeting of 
the Bahrein Sub-area of Persian Gulf 
Branch was held on 21 June 1953, in the 
assembly room of the Bahrein Petroleum 
Company's school. The principal part 
of the meeting was the presentation of a 
film portraying the use and benefits of 
scratchers and centralizers oilwell 
cementing operations. 

R. Godfrey, chairman of the Bahrein 
Sub-area and manager of the Producing 
Department of the Bahrein Petroleum 
Company, prefaced the film by giving a 
brief account of the fundamentals in- 
volved. The details of the functioning 
of reversible scratchers and spiral cen- 
tralizers were shown in the film by means 
of animated cartoons. After the film, 
Mr Godfrey described in detail the many 
causes of failure of cementing jobs. 

Subsequently the meeting was thrown 
open for any questions. There ensued a 
most interesting half-hour during which 
members of the Producing Departments 
of both the Bahrein Petroleum Company 
and Petroleum Concessions (Qatar) 
Ltd. discussed their own experiences 
concerning oilwell cementing. 


South-eastern Branch 

On Saturday 27 June 1953, 40 mem- 
bers of the branch went by coach to the 
Vacuum Oil Company’s new refinery at 
Coryton. 

The group were received by D. P. 
Parker, the project manager, and other 
senior engineers among whom were 
Messrs Kennaby. Kohring, Dodge, and 
Jamison. 

The party was first taken to the lecture 
room, where there was a large coloured 
map of the refinery. Mr. Kennaby gave 
a brief description of the Company's 
operations. 

The party was then taken around the 
refinery in two groups by expert guides, 


after which they were taken to the’ 
Vacuum Oil Company’s institute, where 
a most generous lunch was provided. 

After lunch Mr. Parker said that he 
did not intend to make a speech, but in 
welcoming members of the South- 
eastern Branch of the Institute of 
Petroleum, he was aware that it was not 
often that they were able to welcome an 
organization younger than their own, 
work on their new refinery having been 
commenced in 1950. It was hoped that 
the party had enjoyed their visit, and 
found interest in the various plants 
under construction and in operation. 
Mr Parker went on to say that, as could 
be seen, the major part of the installa- 
tion was new, with the exception of 
certain parts of the tank farm area. 
When the visit had first been planned 
the Company had known that the whole 
of the plant would not be in operation, 
but they had felt that the general pattern 
of things to come would be of interest. 
He hoped the party would have ques- 
tions to ask, which he and his colleagues 
would try to answer, and he felt sure 
that many would want to know why 
they had done things in certain ways 
which might differ from those of other 
refineries. 

Mr Parker also mentioned that the 
building .in which they were lunching 
was unique, inasmuch as it was both 
consecrated and licensed. It was built 
in 1903 and had been used for various 
social functions for munition workers, 
then for the Cory Institute, and it was 
now used for the social activities of the 
Company's staff. 

N. W. Grey, chairman of the Branch, 
in replying to Mr Parker said that he 
spoke on behalf of the Branch members 
when he thanked Mr Parker and his 
assistants, and the refinery manager, 
D M. Glendinning, for the most 
courteous and generous manner in 
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LONDON BRANCH VISIT TO KENT REFINERY 


In the August issue an account was given of the London Branch visit to the Kent Oil 


Refinery. 


The above photographs were taken during the journey and at the refinery and 


show (1) the start of the trip at exactly 10.30 am; (2) well on the way; (3) a study at 

the bar—A. F. Fulford wonders whether to have another, P. D. Gibson soliloquizes over 

a glass of ale, while another member searches for Father Thames’ daughter; (4) great 
interest being displayed in the refinery plant. 


which they had received the members of 
the South-eastern Branch. 

Mr Grey went on to say that apart 
from the refinery operations, about 
which one can always learn something, 
he had learnt two things. The first was 
at the bar, when being offered refresh- 
ment by Mr. Kennaby he had doubted 
whether there was time, and Mr 
Kennaby had replied that ““Time was 
made for slaves”. The second thing was 
the information given by Mr Jamison 
that the Vacuum Oil Company had 
two distinct temporary offices, one for 
the junior engineers and one for the 
experienced plant operators, and that 
they had found, on pulling down the 
dividing wall, that the barrier had been 
removed both physically and meta- 
phorically, inasmuch as the engineers 
intermingled freely with the operators, 
the junior engineers learning much from 
the experienced operators and _ the 
experienced operators into 


delving 
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theoretical problems; thus practice and 
theory had been combined, which Mr 
Grey said he considered was of the 
utmost importance. 

In conclusion, Mr Grey thanked them 
all tor giving up the whole of their 
Saturday, and hoped that the Branch 
would be given a chance to reciprocate 
their hospitality at some future date. 

* * 

BSI at New Address. On 17 August 
the British Standards Institution was in 
full operation at its new premises at 2 
Park Street, London, W.1. (Phone: MAY- 
fair 9000), where its previously scattered 
departments are under one roof. 

ABCM. The telephone number of 
the Association of British Chemical Manu- 
facturers has been changed to HYDe Park 
4126-7, 1557-8. 

Canadian Fina Refineries Ltd., a new 
$25 million associate company of Canadian 
Fina Oil Ltd., announce that they will 
shortly start construction of a refinery in the 
province of Quebec for the production of 
motor spirit and lubricating oils. 
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PAKISTAN OIL SEARCH 


The search for oil in the Zin mountain 
of the Bugti tribal territory began on 
17 July. when His Excellency Ghulam 
Mohammad, the Governor-General of 
Pakistan performed the formal spud- 
ding-in ceremony of the first test well of 
Pakistan Petroleum Ltd. in this area. 

Replying to the address of welcome 
from M. J. Condon, chairman of the 
prospecting Company, His Excellency 
the Governor-General said “I have 
heard with much interest the brief but 
illuminating narrative of the events that 
have led your Company up to where it 
stands today in its exploratory activities 
in this area, and | am confident that it 
is the prelude to an important chapter 
that will be added in due course to the 
history of the search for oil in Pakistan. 
An idea of the scale on which it is 
proceeding can be gathered from the 
fact that 34 oil-mining concessions have 
been granted since the enforcement of 
the Pakistan Petroleum (Production) 
Rules, 1949. Of these, 22 were granted 
to Pakiston Petroleum Ltd. and ten 
to Pakistan Oilfields Ltd., ten of the 
former being over areas in East Pakis- 
tan. Both these Companies have 
greatly intensified their exploratory 
efforts during the last few years. To 
mention the latest figures only, the year 
ending 31 December 1952 saw the 
spudding-in of eight test wells, of which 
two, the credit for which goes to Pakis- 
tan Petroleum Ltd., proved successful. 
One of these two wells was the second 
Sui well, and it proved that the natural 
gas struck in the course of drilling the 
first Sui well was extensive enough to 
admit of commerical utilization. The 
Company have furnished Government 
with a report on the utilization of this 
gas, and the report is under the active 
consideration of Government 


Concluding his reply to the address of 


welcome the Governor-General, while 
congratulating the Company officials, 
expressed the hope that the project 


initiated by the ceremony would prove 
an even greater success and said “I have 
great pleasure in declaring the Zin oil 
test well open and wishing it God- 
speed.” His Excellency then performed 
the opening ceremony by cutting a green 
ribbon wound round the “kelley” 
allowing it to be rotated and lowered. 
After the ceremony His Excellency 
visited the mosque and saw amenities 
provided for the staff. 


x 


CRUDE OIL PRODUCTION 


1953 
June Jan-June 
Tons Tons 
Iraq Petroieum Co. (Kir- 
Basrah Petroleum Co. 
(Zubair) 232,572 1,457,260 
Mosul Petroleum Co. 
(Ain Zalah) . s: & 111,519 675,884 
Qatar Petroleum Co... 349,128 1,946,366 
Kuwait Oil Co. 3,684,975 20,589,588 


With a tota! of 13,119,806 tons for the 
first half of 1953 the production from 
Iraq is 87:4 per cent higher than the 
corresponding period of 1952, when the 
total was 7,001,802 tons. 

For Kuwait the half-year total was 
12-8 per cent higher than the 18,255,018 
tons produced in the first six months 
ot 1952. 


x * 


M.E. CRUDE PRICES 
Anglo-Iranian Oil Co. posted export 
prices, effective from 16 July 1953, are: 


Per brl 
Kuwait (fob Mina-al-Ahmadi) $ 
31-31-99 API... + 
Iraq: 
Persian Gulf (fob Fao) 36-36-9° 
.. 1-92 


Eastern (fob Tripoli 
or Banias) 36-36-9° API 


Qatar (fob Umm Said) 40-40-9° API 2-08 
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U.K. DEFENCE 
SPECIFICATIONS 
Among the new Defence Specifica- 
tions issued by the Joint Petroleum 
Products Standardization Committee 
and the Paints Sub-Committee are: 


DEF 1041. Paint, finishing, for the exterior 
of jerricans. Protective coating for jerricans 
and small petrol tanks. (Superseding 
C.S. 1864.) 

DEF 1042. (1) Paint, finishing for the 
exterior of jerricans, stoving and (2) Paint, 
concentrated, finishing, for the exterior of 
jerricans, stoving, dipping, and flow-coating. 
As DEF / 1041, stoving variety. Superseding 
C.S. 2688.) 


DEF 1043. Paint, finishing, for the interior 
of bulk petrol tanks. Protective coating for 
interior surfaces of tanks and containers 
for storage and transfer of petrol in bulk. 
Suitable for two-coat system. (Super- 
seding C.S. 2350.) 


DEF 2001. Oil OM-13. One grade for 
temperate and moderately cold conditions 
as a buffer oil and hydraulic fluid in gunnery 
equipment, and in shock absorbers of 
vehicles having synthetic rubber glands; 
also for lubrication, by spray or other 
means, of fire control instruments, such as 
fuse-keeping and fire control clocks. 
(Superseding C.S. 1117.) 


DEF 2002. Oil OM-21. One grade for 


high-speed shafting and machine spindles, 


An Anglo-lranian photograph 
ROYAL RIVER PAGEANT, 1953 
The growth of petroleum refining in the U.K. between 1938 and 1953 was featured on the oil 
industry's exhibit shown above. On each side of the central motif were model refineries scaled 
to show comparative capacities for the two years. 


small electric motors, sewing machines, 
and such like; as a light cutting and 
quenching oil; and for flushing the oil 
systems of piston engines and gear-boxes. 
(Superseding C.S. 1436.) 
DEF 2101. Oil OMD-60, -110, and -330. 
Three grades of lubricants for the compres- 
sion ignition and spark ignition engines of 
ground equipment operated by the Services. 
(Superseding C.S. 2463.) 
DEF 2221. Grease LG-380. General 
purpose lubricant (including the lubrication 
of chassis and of low-speed ball bearings) 
in cold climates. (Superseding C.S. 2623.) 
* 
Universal-Matthey Products Ltd. In- 
corporated on 9 July this is a joint sub- 
sidiary of Johnson Matthey and Co. 
Ltd. and Universal Oil Products Co. for the 
manufacture of UOP platforming cata- 
lyst. Construction is to begin immediately 
on a manufacturing plant in England and 
Output is expected in mid-1954. 


Fork Trucks. An interesting demon- 
stration of fork trucks was recently staged 
in London by Conveyancer Fork Trucks 
Ltd. of Warrington. Three models were 
shown in operation: the FTC-4, a flame- 
proofed diesel-driven model; the E4-20, 
electric driven; and the E2-20, electric 
driven. For the demonstration, oil drums 
were used and the facility with which these 
were moved was marked, particularly when 
the special drum clamp was used to lift 
four drums placed in a vertical position. 
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COURSES IN PETROLEUM TECHNOLOGY 


The 1953-54 course of lectures on the 
general technology of petroleum com- 
mences at the Sir John Cass College 
(Jewry Street, Aldgate, London, E.C.3.) 
at 3.30 p.m. on | October and continues 
on Thursday afternoons until 18 March. 
There will also be visits to refineries and 
installations at Fawley, Shell Haven, 
and Llandarcy. 


There will be 20 lectures in all, the 
subjects being: 
Introduction. Origin of petroleum and types of 
hydrocarbon. Types of products. 1 Oct. 
Discovery and production. 8 Oct. 
Distillation and fractionation. 15 Oct. 
Combustion. Uses and properties of gases and 

Yet. 


> 


natural gasoline. 22 ¢ 

Principle of spark ignition engine. Knocking and its 
measurement. 29 Oct 

Testing of gasoline. 5 Nov. 

Production of gasoline. 12 Nov. 


Uses, testing, and manufacture of kerosines and 
S.B.P. spirits. 19 Nov 


Principle of C.1. engine and its fuel requirements. 
26 Nov. 


Fuel oils and their applications. 7 Jan. 


Applications of bituminous products, testing, and 
manufacture. 14 Jan 


Function and applications of lubricants. 21 Jan. 
Testing and manufacture of lubricants. 28 Jan. 
Development of lubricants. 4 Feb. 


Application, testing, and manufacture of greases. 
11 Feb. 


Paraffin wax refining and applications. 18 Feb. 
Special products. Chemicals. 25 Feb. 
Bulk oil storage. 4 March. 
Measurement and transport. 11! March. 
Research and development. 18 March. 
Lecturers are E. J. Boorman, B.Sc., 
D.1-C., P. F. Ellis, B.Sc., and 
L. W. G. Firmin, B.Sc. Fee for the 
course is 30s and enrolment forms are 
obtainable from the Principal of the 
College. 


Chemicals from Petroleum 
Commencing on 15 October at 6.30 p.m. 
and continuing on Thursdays until 
3 December, the Sir John Cass College 
has a course of 8 lectures on chemicals 
from petroleum as follows: 


History and development. J. A. Oriel, C.B.E.. 
M.C., M.A 


Basic raw materials. S. F. Birch, Ph.D., B.Sc. 


Petroleum chemical developments. M. A. Matthews, 
D.Sc., Ph.D 

Plant for synthetic detergents. J. L. Edgar, B.Sc.., 
Ph.D.. A.R.C.S., D.1.¢ 


Plant for chemical solvents. W. L. Wood, 
M.Sc.(Tech.), Ph.D. 


Chemicals for the oil industry. F. Mackley, B.Sc. 


Plastics and man-made fibres. V. E. Yarsley, M.Sc., 


Economics and trends. R. F. Goldstein, B.Sc., Ph.D 
Course fee is£1 and application forms 
are available from the College. 


Oils, Fats, and Waxes 

A course of 12 lectures on the recent 
Chemistry of oils, fats, and waxes 
is being held at Acton Technical College, 
London, W.3.. at 7.30 p.m. on Fridays, 
commencing on 25 September. The sub- 
jects will include auto-oxidation of fatty 
acids and esters, analysis of oils and 
fats, including spectroscopic methods, 
and analysis of waxes. 

Fee for the course is 30s and applica- 
tion forms are available from the 
Principal, Acton Technical College, 
High Street, Acton, W.3. 


Instrumentation and Control 

Eleven lectures and demonstrations 
on industrial instrumentation and auto- 
matic process control open at the 
Battersea Polytechnic on 1 October. 
The course will cover temperature, 
pressure, level, flow, and valve sizing, 
the fee being £1 7s 6d. Enrolment 
forms are available from Battersea 
Polytechnic, Battersea Park Road, 
S.W.11. 


Feed-Back Control 

Commencing on 5 October at 7 p.m. 
at the Battersea Polytechnic is a course 
of ten lectures on the mathematics of 
feed-back control. Fee is £1 Ss and 
enrolment forms are available. 


Conductivity, pH, Viscosity, Humidity 

Two-lecture courses on the measure- 
ment and control of conductivity (25 
Jan., 1 Feb.) of pH (8 and 15 Feb.), of 
viscosity (22 Feb., 1 March), and of 
humidity (8 and 15 March) are being 
held at Battersea Polytechnic. Fee is 
per course. 
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FORTHCOMING 
MEETINGS 


The Institute 
The Friction of Solids. 


F. P. Bowden, 
Sc.D., F.R.S. (University of Cambridgz). 
Redwood Lecture. At 26 Portland 
Place, London, W.1., 5.30 p.m. (tea, 
S p.m.), 14 October. 


| 
Paint in the Petroleum Industry. 
‘ H. B. Footner, B.Sc., Ph.D., (The Sheil 


Petroleum Co., Ltd.). At 26 Portland 


Place, London, W.1., 5.30 p.m. (rea 
5 p.m.), 11 November. 

Stanlow Branch 


Retail Marketing of Motor Spirit and 
= Lubricants in the U.K. J. R. Higdon, 


e Assoc.I.M.I. At Arcadian Restaurant, 
. Morecambe, 8.30 p.m., 2 October. 
Discovery and Development of an 
Oilfield. H. R. Lovely, A.R.S.M., 
1S F.G.S. At Grosvenor Hotel, Chester, 
)- 7.30 p.m., 21 October. 
le 
r Fawley Branch 
e, Supper-Dance. At Esso Recreation 
g, Club, Holbury, 7.30 p.m. 
2 Distribution of World Oil Reserves. 
d G.. MM. Lees, Pr.D., 
F.R.S. At Esso Recreation Club, 
Holbury, 7.30 p.m., 16 October. 
m. London Branch 
“se Lubrication—Chemist or Engineer. 
of E. A. Evans, M.I.Mech.E., F.R.I.C. 
nd At 26 Portland Place, London, W.1., 
6.0 p.m. (tea, 5.30 p.ii.). 22 September. 
x * 
CBMPE LUNCH 
of $ The Minister of Fuel and Power, the 
of Rt. Hon. Geoffrey Lloyd, P.C., M.P., 
: provided his engagements permit, will 
ing 
"4 be the guest of honour at the Council's 


tenth anniversary luncheon and AGM 
at the Dorchester Hotel on 15 October. 
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Careers in Chemical Engineering is the 
title of an attractive brochure, which gives 
a brief introduction to “the profession of 
chemical engineering and to the careers 
which it offers’’.. Copies are obtainable, 
price 2s, post free, from The Institute of 
Chemical Engineering, 56 Victoria St., 
Westminster, London, S.W.1. 


Polyester Handbook. This book is 
designed to be of practical help to the 
fabricator. It contains many useful hints 
and formulae which have not appeared 
elsewhere. Copies may be obtained from 
Scott Bader and Co. Ltd., 109 Kingsway, 
London, W.C.2 


SITUATIONS VACANT 


Engineer, with practical knowledge of 
metallurgy for large firm of Pipework 
Engineers in Glasgow, specializing in 
pipework fabrication in ferrous and non- 
ferrous materials for chemical processes 
and pipelines involving high pressures, 
temperatures, and unusual conditions. 

Candidates are required to have sound 
knowledge of welding and would be 
responsible for advising on heat treatment 
before and after welding and the application 
of radiography to pipework. 

Successful applicant will have key posi- 
tion and will be expected to discuss with 
customers’ technical representatives their 
special problems prior to the designing of 
pipework systems. 

Applicants should give full details of 
their experience and qualification (if any), 
and state age (preferably 35-45) and salary 
required. Expenses will be paid of appli- 
cants selected for interview. Box No. 1076 
IP Review. 


Vacuum Oil Company Limited, invites 
applications for the position of Chemist 
in their Laboratory at Coryton Refinery. 
Applicants should have B.Sc., A.R.I.C., 
or equivalent qualifications. Experience 
in an industrial laboratory, preferably in 
petroleum, would be an advantage, but 
is not essential. The Company would be 
interested to receive applications from 
men who have just completed their 
academic studies. The work involved 
comprises analytical testing. control of 
Refinery processes involved the 
production of petroleum products and 
all the ancillary problems arising there- 
from. Applications giving full details of 
qualifications and experience should be 
addressed to The Industrial Relations 
Superintendent, Vacuum Oil Company 
Limited, Coryton’ Refinery, Coryton, 
Essex, and clearly marked “L.Y.C.”’ 
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Our stocks now include 
| Cast steel Gate, Globe 


and Swing Check Valves 
AS.A.SERIES 150 & 300 also API. PIPE FITTINGS 


BROOKS & WALKER LID 


47 GREAT EASTERN STREET 
4 LONDON, E.C.2 
e Bishopsgate 7633 Telegrams: Brassiness, Ave, London 


Also at 


LIVERPOOL + COVENTRY - CARDIFF 
DUNDEE BELFAST DUBLIN 
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ciping the Housewife 


4 


THINGS WORTH DOING 


More than two thirds of the day is spent by most 
housewives in washing up, washing down, wiping over A 
—and simply washing. | 
But whatever the cleaning operation she undertakes, 
the housewife is grateful for modern detergents. 
In the case of washing up, detergents enable her to do the job in 
half the time, because no dulling scum is formed, / 
even in the hardest water. 
SHELL have made great advances in the preparation of detergents — 


for use both in the home, and out of it. 


—hand in hand with progress 
309 
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SWITCH AND 
CONTROL GEAR 


D431 UNIT TYPE 
MOTOR CONTROL & 
DISTRIBUTION GEAR 


MEDIUM VOLTAGE 


CHIEF PRODUCTS 


CONTACTOR STARTERS 


TOTALLY ENCLOSED 
UP TO 450 H.P AT 660 V 
UP TO 250 H.P. AT 3.300 V 


FLAMEPROOF 
UP TO 300 H.P. AT 660 V. 
UP TO 250 H P. AT 3.300 V 


MINING SWITCHGEAR 


A COMPREHENSIVE RANGE OF 
CONTROL GEAR and ACCESSORIES 
FOR COAL-CUTTERS, CONVEYORS 
LOADERS. DRILLS HAULAGE 


OIL-BREAK SWITCHGEAR RANGE 


: TOTALLY ENCLOSED @ CONTACTOR STARTERS —_ UP TO 300 HP. 

3 UP TO 3,000 AMPS. AT 660 V @ CONTACTOR DISTRIBUTION UNITS UP TO 450 AMPS. 
UP TO 400 AMPS. AT 3.300 @ O11 - IMMERSED CIRCUIT-BREAKERS UP TO 3000 AMPS. 

; FLAMEPROOF 

@® BUSBAR SECTION SWITCHES UP TO 2000 AMPS. 
cS UP TO 400 AMPS. AT 660 V. 

j UP TO 400 AMPS. AT 3,300 V @ H.R.C. SWITCH FUSE UNITS UP TO 300 AMPS. 
: @ METERING UNITS @ TRANSFORMER UNITS 


SWITCHGEAR LID. 


KIRKINTILLOCH, GLASGOW. 
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Portrait of a Prospector 


ESEARCH leads the way. And 
|} ancto-Tranian has always been 

a pioneer in research. As early 
as 1915 the company established a 
research station at Sunbury in Middlesex which now employs 700 people. 
The alkylation process was discovered and developed at Sunbury. The 
gas analysis laboratory there is one of the best-equipped in Europe. At 
Anglo-Iranian’s other main research station at Kirklington Hall in 
Nottinghamshire, valuable research goes on into prospecting methods and 
oil-field operation. 

Research is an integral part of Anglo-Iranian’s many activities. With 
its subsidiary and associated concerns it is one of the largest and most 
progressive oil companies in the world. 


THE BP SHIELD IS THE SYMBOL OF THE WORLD-WIDE 
ORGANISATION OF 


Anglo-Iranian Oil Company 


LIMITED 
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SINGH 19461. 


when our parent firm was founded in 
Boston, Massachusetts, the principal 
assets of the Badger Company have 
been and continue to be the good 
will of its clients, the integrity of its 
designs and its professional opinions 
and its large staff trained and 
experienced in the design and con- 
struction of PETROLEUM, PETRO- 
CHEMICAL and CHEMICAL 


PLANTS. 


E. B. BADGER & SONS LIMITED 


Afiliated with STONE & WEBSTER ENGINEERING CORPORATION, Badger Process Division, U.S.A 


99 ALDWYCH, LONDON, W.C.2 


Process Engineers and Cons:ructors for the Petroleum, Chemical and Petro-Chemical Industrie: 
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In his splendid silver youth he quivered on the fin in the quick- 
flowing shallows, or broke the surface after flies. Now in his black 
old age he lies in the deep hole under the bridge, killing the young 
fry, spoiling the fishing, hated by the angler. Catching him is a 
tricky problem, needing special skill and special equipment. 

How special, too, the skill and equipment which the lubrication 
engineer needs for his varied and difficult problems. Paramins can 
help to solve these problems. ‘They provide the special properties 


required to meet the exacting demands of modern machinery. 


Paraflow PDX Pour Point Depressant, Paratone 

ustrie PARAMINS Viscosity Index Improver, Paranox Range of Detergent 

{ Inhibitors, Paratac Stringiness Agent, Vistone B 
Oiliness Agent 


ESSO PETROLEUM COMPANY, LIMITED, 36 QUEEN ANNE'S GATE, LONDON, S.W.1I 


q 

Old Cannibal 

S.A 

| 


THE 


GCRIATIG 
COMPREHENSIVE 
SERVICE 


ENGINEERING — WORKS 
PAISLEY - SCOTLAND 4q 
London Office : 727 Salisbury House, London Wall.E.C.2 Te/: :MONarch 4756 
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A complete range of 


equipment 
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7 
ry 24-channel V.H.F. FDM/FM 
; System comprising 5-bay sides. 
d x) Fully tropicalisz:d and vermin- 
~¢. proof. 
lo.  & 
© 
ry 
xx 
. . 
e Receiver local oscillator 
e panel with cover removed to 
show temperature -controlled 
e crystal oven and frequency 
multiplying chain. 
e 
hed »—— CARRIER FREQUENCY SUPPLY 
hd CHANNEL EQUIPMENT 
GROUP TRANSLATING EQUIPMENT 
TERMINAL RECEIVER 
TERMINAL TRANSMITTER 


Long intimate experience in supplying the Petroleum and Allied industries gives 
G.E.C. telecommunication equipment unique advantages and makes it eminently 
suitable for use in arduous climatic conditions. 
Among its other valuable qualities, the G.E.C. V.H.F. Trunk Radio Link system has :— 
* A specially designed cabinet and mountings & A high degree of stability in operation to 


GEC. VAS. 
RADIO LINKS 


to ensure ease of access and interchangeability 
of panels. 


%* Each item fully tropicalised for reliable and 


ensure a reliable link. 
* Provision for up to 36 speech circuits. 
% The radio transmitter and receiver may 


continuous operation in hot humid climates. be used in conjunction with existing open-wire 


circuits without the need for frequency trans- 
lation. 


consult 


THE GENERAL ELECTRIC COMPANY, LTD., OF ENGLAND 
Telephone, Radio and Television Works : 
COVENTRY ENGLAND 


FOR EVERY REQUIREMENT 
IN TELECOMMUNICATION 
SERVICE 
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THE UNITED STEEL COMPANIES LIMITED 


SHEFFIELD ENGLAND 


The largest steel manufacturers in the British Commonwealth 


THE UNITED 


COMPANIES 


APPLEBY-FRODINGHAM STEEL COMPANY, SCUNTHORPE, LINCS. SAMUEL FOX & CO. LTD., SHEFFIELO 
STEEL PEECH & TOZER, SHEFFIELD UNITED COKE & CHEMICALS COMPANY, LIMITED, SHEFFIELO 
UNITED STRIP & BAR MILLS, SHEFFIELD WORKINGTON STEEL & IRON COMPANY, WORKINGTON 
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\o iK 1S no the GOEL, 
iiustrated 1s a War percolation Filter complete with 
external Steam Heating Coils constructed 10 Api-ASME q 
code requirements and Lloyds Register of Shipping 
at Liandarcy: this Filter another example of the ; 
specialises equipment Newton Chambers are supplyine 
to the petroieu™ \ndustty at home and OY erseas: 
\ 
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Phone: 


Speedily and without fail Nicerol Foam 
KILLS petrol and oil fires—and is used 
by the Royal Navy, Royal Air Force and 
Oil Companies specifically for that pur- 
pose. Nicerol is a concentrate producing 
a heavy type of vapour-sealing foam 
which flows with creeping flame, blanket- 
ing and killing the fire—resisting effective- 


ly all possible flash-back or re-ignition. 
Any type of mechanical or air-foam ap- 
paratus will produce foam from Nicerol 
—either with fresh or salt water. 
Used also by Fire Equipment Manufac- 
turers, Civil Air Lines, Commonwealth 
and Foreign Governments and Fire 
Brigades. 


Nicerol is supplied in new heavy gauge steel drums specially designed to permit 
quick release and clean pouring of contents. These are supplied in 2, 5 or 40 
Imperial gallons capacity. 3 gallons of Nicerol will produce over 1,100 gallons 


of pure white foam. 


Sample and illustrated leaflet supplied, with quotation, on request 


NICEROL LIMITED 


GREAT BRICK KILN STREET, WOLVERHAMPTON 


Wolverhampton. 24705 


Grams: Nicerol, Wolverhampton 


Nest of volumeters specially constructed for im- 
portant research station handling hot oil (150 C) 


““VOLUMETERS”’ 
FOR 


OIL — PETROL — 
AND OTHER 


PETROLEUM 
PRODUCTS 


EVERY 1YLOR METER 


IS DESIGNED FOR 

ENDURANCE AND 

RELIABLE SERVICE 

THEY ARE BUILT FOR 
THE JOB 

176 years of engineeiing | 
experience 


TYLORS OF LONDON LIMITED 


Phone: NORTH 1625 


BELLE ISLE, LONDON, N.7 
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PETROLEUM INDUSTRY 


CONSTANT INTENSIVE RESEARCH ENABLES 
PETROLEUM INVENTIONS LTD. TO SUPPLY THE FOLLOWING 
SPECIALISED PETROLEUM PRODUCTS OF THE HIGHEST QUALITY: 


E. P. CUTTING OIL CONCENTRATES 


* Sulpho- Chlorinated Concentrate 2C: for machining the 
tougher metals, including Nimonic and Austenitic alloy steels. 


* Sulphurised Concentrate 2D: a low viscosity E.P. concentrate 
widely used where a light colour is desirable. 


* Special Concentrate 2A: for replacing fatty oils in cutting oils. 


* Multi-Purpose Soluble Oil Base: for translucent and milky 
type soluble oils. 


Other products available include: 


LUBRICATING OIL ADDITIVES 


Extreme pressure lubricants - Upper cylinder lubricants 
Detergent and anti-oxidant additives - V.1. Improvers 
Penetrating oil concentrates 


CORROSION INHIBITORS 
Anti-corrosive and anti-rust concentrates for use in the manu- 
facture of de-watering fluids and other oils and greases. 


Full details, samples, prices, etc., on request to: 


PETROLEUM INVENTIONS LIMITED 


TWINING ROAD: TRAFFORD PARK: MANCHESTER I? 
Telephone: Trafford Park 0218/9 + Telegrams: Refinery, Eccles, Manchester 


A MEMBER OF THE M.O.R. GROUP OF COMPANIES 
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A Caterpillar LI-545 test 
engine at Monsanto 
Research Station 
approved for carrying out 
tests in accordance with 
U.K. Government 
specification DEF 2101, 


MONSANTO ADDITIVES 
at your service 


Monsanto is at the service of — The range of Monsanto oil 


additives includes : 


the oil industry at all times. Amn SANTOPOUR B Pour point 
depressant, 
essential part of this service is SANTOLUBE398,3940 Afotor 
oil inhibitors 
performance testing, under laboratory 2038 Motor oil 
detergent. 
ANT 9N5 910 
controlled conditions, of new and SANTOLUBE 204, 209, 210 


200 200 


JOO, VOL Medium and he ave 
duty combinations. 
SANTOLUBE AR Rust inhidi- 
tor for turbine oils. 
(SANTOPOUR and 


‘ SANTOLUBE are 
Laboratories at Fulmer, Bucks. [Registered Trade Marks) 


improved additives. These tests are 


carried out at Monsanto’s Engine 


MONSANTO CHEMICALS LIMITED 


Victoria Station House, Victoria Street, London, $.W.1. 


Richmond Hill Printing Works, Ltd., Bournemouth 
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PETROLEUM AND TAR 
TESTING APPARATUS 


A new Catalogue 


is now available 


IF YOU ARE INTERESTED PLEASE APPLY FOR A 
COPY OF CATALOGUE No. 544 


GALLENKAMP & CO. LTD. 
7-29. SUN STREET, LONDON, E.C.2° 


Telephone: BIShopsgate 0651 (9lines) 
Telegrams: Gallenkamp Ave., London 
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E IN THE RIGHT CONTAINER 


YOUR PRODUCTS ARE PROTECTED BY 


METAL CONTAINERS 


FOR SAFETY IN TRANSIT 


“4 


METAL CONTAINERS LTD., 17 WATERLOO PLACE, PALL MALL, LONDON 
WORKS: ELLESMERE PORT & RENFREW ASSOCIATED COMPANIES OVERSEAS 


M-W.105 
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